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Precision Navigation

Captain Liz Kretovic, NOAA
August 13, 2019
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What is Precision Navigation?
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Integrated NOAA Data
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International Standards
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Precision Navigation Program Projects

Port of Long Beach Lower Mississippi New York/New Jersey
Pilot project complete
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Building a NOAA Precision Navigation Dissemination System
NOAA Precision Navigation Workshop

John Kelley, Jason Greenlaw, Erin Nagel, & Adam Gibbons
August 2019




Five-Year Roadmap

NOAA Precision Navigation Dissemination System

« NOS/OCS will create a high-reliability, centralized, cloud-based
acquisition and dissemination system to provide a seamless coverage of
interoperable hydrographic & bathymetric information along with
meteorological & oceanographic observations & forecasts for U.S. coastal
waters by 2022/2023

* The dissemination system will make the data & information available in
standardized formats including the IHO Universal Hydrographic Data Model
S-100 framework & other standards (e.g. Web APIs such as OGC protocols)
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Five-Year Roadmap

NOAA Precision Navigation Dissemination System

« The dissemination system will make it easier for ECS and PPU
manufacturers and under-keel-clearance software companies to

ingest/process/display NOAA’s marine navigation data and information to
enable precision navigation at major U.S. seaports




FY20 Milestones

- Develop a prototype of the Precision Navigation
data dissemination system in a cloud environment

Two Deliverables:

1) A initial version of the NOAA marine navigation web
site, marinenavigation.noaa.gov with a section for
Precision Navigation

2) A prototype dissemination system in a commercial
cloud environment containing a limited set of NOAA
marine navigation datasets in S-100 formats



FY20 Measurable Milestones

NOAA marinenavigation.noaa.gov

Purpose: provide one site for commercial & recreational mariners to discover, find,
and learn about the extensive amount of NOAA marine navigation
information available to them.

Milestone: initial version of the NOAA marine navigation web site,
marinenavigation.noaa.gov with a section for precision navigation (V0.5)

@ Marine Navigation About Contact
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FY20 Milestones (cont.)

NOAA Precision Navigation Dissemination System

Purpose: provide one location for commercial and recreational
mariners to obtain NOAA’s S-100 Product Suite

Milestone: Prototype PN Dissemination system in a commercial cloud

environment to provide initially, a limited set of marine
navigation datasets in S-100 formats

Precision Navigation Dissemination
Cloud Infrastructure

Initial Datasets
Incoming $-100
) Data Tank
5-111 Surface Upload N
Currents » 53 Bucket
5-102 Gridded Upload |
Bathymetry -|53 Bucket
Upload |
5-104 Water Levels .‘=|53 Bucket
Upioad Qutgoing S-100
o3
S-412 Westher ° >3 Bucket Data Tank /
|S3Bucket| |S3 Bucket
Upload [
101 ENC » 53 Bucket |53 Bucket| |3 Bucket
T




FY20 Milestones (cont.)

Initial Precision Navigation

Cloud-Based Data Ingest, Processing, and
Dissemination System

Precision Navigation Data Flow
'SNS Notification:
“New File has

@ Precision Navigation
Data Ingest & Dissemination
'SNS Notification:
"New File has
Arrived"

NOS OFS
NetCDF -> S-111 Conversion
S

CCCCCCC

Convert OFS NetCl

to S-191 HDF5

S-100 Data
Providers

S-100 Data Providers

Why Commercial Cloud?
» cloud-based Platform-as-a-Service & infrastructure-as-a-Service offerings allow
for reduced overhead associated with maintaining operational hardware, virtual
machine, operating system, and networking infrastructure (especially impacted

by difficulty in hiring IT personnel in the federal gov)
= greater potential to implement new versions on a regular basis

= scalable - can rapidly respond to meet sudden surges in web traffic



FY20 Milestones

® Initial S-100 Product Suite by end of FY20 Q2 (Mar. 2020)
available on Prototype PN Dissemination System:

= S-111 Water Currents for several of the NOS operational
oceanographic forecast modeling systems (OFS) and NWS/NCEP
Global Real-Time Ocean Forecast System (GRTOFS)

= S$-102 Gridded Bathymetry (‘skin of the Earth’, no features)
O New England Region

 Marine Navigation Web Site (Ver. 0.5)

* Prototype S-100 Exchange Catalog which includes
metadata for S-111 datasets



FY20 Measurable Milestones (cont.)

For example:

= S-111 Water Currents Forecast Guidance from NOAA/National Ocean
Service’s Chesapeake Bay Operational Oceanographic Forecast
Modeling System

ST1TUS_CBOFS_20181203T00Z_TYP2_US4VA1CF.hS

G Gl O o
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Visualization of Surface Currents Forecast Guidance

i . N . [ K [
@?%% Disseminating 63 CBOFS $-111 Files 4x/Day In part of the Chesapeake Bay OFS Domaln



Plans for FY21 to FY24




FY21 Milestones

* Disseminate additional S-100 Production Suite
formats

® S-412 Weather and Wave Hazards Overlay

(From NWS/NCEP Ocean Prediction Center)

lllustration of five S-100 Products:
S-101 ENC, S-102 Bathymetry, S-111 Water Currents,
S-104 Water Levels, S-412 Weather Overlays

* High-Definition Chart for Priority Ports

* Prototype nowCOAST in the Cloud site*

V@ * Dependent on building out the PN/NC Dissemination Team
(za“"’ls.\ﬂm‘;p#



FY21 Milestones

Prototype Cloud-Based Version of nowCOAST to provide additional

NOAA datasets via a larger variety of Web mapping services
—e g

nowCOAST Web Mapping Services

Precision Navigation & nowCOAST I

Cloud-Based Data Processing, Eﬂ@—,s

Ingest, and Dissemination

nowCOAST Data Ingest
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P Ingest Queve RDS Y Network Load
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NOAA/NOS nowCOAST Web Mapping Portal

nowCOAST™ for Mariners J| Map Services ] tore Info ] Contact us

™
NOAA's Web Mapping Portal to Real-Time
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Wed, Sep 6 11:36 am (EDT)
Potential Tropical Cyclone, Subtropical Depression,
Subtropial Storm, Post Tropical Cycone, o Resants
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®* Provide users with situational
awareness/coastal intelligence of recent
past, present, and future environmental
conditions for coastal U.S.
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Users Include:

® Commercial/recreational mariners &
fishermen, Emergency Managers, Coastal
] Managers, Search & Rescue & HAZMAT
response, Risk Managers



https://nowcoast.noaa.gov/

NOAA/NOS nowCOAST Web Mapping Portal

NOAA’s nowCOAST Web Mapping Services
Standards-compliant web service access https://nowcoast.noaa.gov
to raw data & visualizations

nowCOAST Web Mapping Services

- nowCOAST
Map Viewer

NOAA/NWS/EDD

DOD/NGA Palanterra DHS/FEMA NOAA/NOS/ERMA



https://nowcoast.noaa.gov/

NOAA/NOS nowCOAST Web Mapping Portal

NOAA’s nowCOAST Web Mapping Services
Standards-compliant web service access https://nowcoast.noaa.gov
to raw data & visualizations

Presently-provided layers include:
Presently-supported web protocols:

®* NOS Operational Forecast System (OFS) surface currents,
® Open Geospatial Consortium (OGC) temperature, salinity

Web Map Service (WMS)

® GeoServices REST Map Services
(ESRI ArcGIS Server REST)

®* NWS Real-Time Ocean Forecast System (RTOFS)
®* NOAA Weather & Ocean Observations

Potential future supported protocols NWS5 NDFD Gridded Forecasts

from Cloud-Based nowCOAST ®* NWS Watches, Warnings Advisories

. . ®* NHC Tropical Cyclone Track & Intensity Forecasts
®* OGC Web Map Tile Service (WMTS)

®* OGC Web Feature Service (WFS)
®* OGC Web Coverage Service (WCS)
®* Mapbox Vector Tiles (MVT)

®* NCEP Real-Time Global Sea Surface Temp. Analysis
®* NWS Real-Time Mesoscale Analysis (RTMA)
®* NESDIS GOES Satellite Cloud Imagery

® Many more...
® Others as requested by users... y

o S
------

% Weather Radar Cloud Imagery Rainfall Analyses Outlooks Watches/Warnings Temp Forecast Model Guidance


https://nowcoast.noaa.gov/

FY21-24 Milestones

®* Disseminate additional products from S-100 Product Suite as
specifications and formats are approved & released and
datasets encoded by NOAA

S—/IOO Product Suite




Plans for FY21-FY23 Dependent on

S-100 Product Specifications Development/Testing/Approval

and Implementation by NOS and NWS
Tentative Schedule for S-100 Product Suite

Development and Testing

Development and Testing

Development and Testing

$-129 Edition 1.0.0 Released for

Development and Testing S impleme )

Development and Testing SR 5‘124| :‘:"::::;05 :nvstem
$-123 Edition 1.0.0 Released for System
Development and Testing MS Vote elerne ntation> it g
$-122 Edition 1.0.0 Released for System =OHREL
Development and Testing MS Vote b lamesiiation A = Assem ny
Development and Testing =2t Edltlo:‘::;:).o Relea.sed for System SR = Stakeholder Review

MS = I[HO Member State

$-111 Edition 1.0.0 Released

Development and Testing S| o S o olomeatation
; o $-104 Edition 1.0.0 Released for
Development and Testing SR Implementation
Development and Testing MS Vote S-1.02R 31;::;2.0.0
Development and ' $-101 Edition 1.0.0 Released for
Testing System Implementation

2017 m
I

4
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FY22/23 Milestones*

* Precision Navigation Dissemination System
becomes 24 x 7 operational site *+

*Dependent on building out the PN/NC Dissemination Team
s + Meets NOAA IT Security Requirements



FY24 Milestones

* Disseminate additional S-100 Production Suite
formats in coordination with NWS/NCEP Ocean
Prediction Center

. S-413 Weather & Wave Conditions
. S-414 Weather & Wave Observations

S-412 S-413 S-414
Wave and Weather Wave and Weather Wave and Weather
Hazards Conditions Observations
Polygons Features (e.g. Point Based Data
fronts)
Gridded Data



FY24 and Beyond

® Possibly disseminate additional datasets

from the S-100 Product Suite in coordination

with other federal agencies (e.g. USACE)

Possibly disseminate AlS Supplemental
Binary Messages of weather &
oceanographic obs from NDBC, NWLON,

PORTS, 100S, and ASOS observing platforms,
if USCG moves forward to provide capability

to transmit

Source: http://www.dtic.mil/dtic/tr/fulltext/u2/a622863.pdf

Possibly expand PN Dissemination Web Site

to include information about marine
navigation available from other federal

agencies (e.g. migrate to marinenavigation.gov)



NOAA Precision Navigation Overview

Questions and Answers Session

lllustration of five S-100 Products:
S-101 ENC, $-102 Bathymetry, S-111 Water Currents,
S-104 Water Levels, S-412 Weather Overlays

Contact Information

John G. W. Kelley, PN Dissemination Manager/nowCOAST Project Manager
NOAA/National Ocean Service/Coast Survey Development Lab
John.Kelley@noaa.gov

Jason Greenlaw, Lead Developer for PN Dissemination System & nowCOAST
NOAA/National Ocean Service/Coast Survey Development Lab
Jason.Greenlaw@noaa.gov

Capt. Liz Kretovic
NOAA Precision Navigation Program Manager
Deputy Hydrographer
NOAA/National Ocean Service/Office of Coast Survey

%Vﬁ Elizabeth.Kretovic@noaa.gov 28
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Preliminary Concept of Operations

NOS/OCS will be responsible for the development, operations and

maintenance of the

Precision Navigation Dissemination Site
(and potentially nowCOAST) in Commercial Cloud Environment

Precision Nav Dissemination Manager & nowCOAST PM
- plan, execute, monitor, and evaluate projects and minimize risk/uncertainty

- work with lead developer to translate user

Development, Implementation, &

1- Lead Developer

- System architecture design, evaluation

- Supervise code development of developers/programmers,

Core development of data ingest system, web services,
custamer-facing applications, and 5100 data products

map services development, 5100 data products

1- Developer/Programmer
Develop client code for demaonstration & testing of map
services, 5-100, and other products
Develop & test data processing solutions, including
continued development of 5-100 Operational Forecast
System (OFS) conversion software
Map service development, administration, & publishing
including cartography/symbology, and UIJUX design

1- R20 Developer

- Search out and test new methods, frameworks, ideas

from internal and external organizations

- Develop innovative solutions for data

management/visualization.

requirements into technical requirement

Monitoring Dissemination Team

1- Lead DevOps Person
- Support OC5’ operations Applications & services
in cloud services & applications (i.e. nowCOAST &
Precision Nav)
-Design, develop, integrate, & implement data
ingest solutions to suppaort via international
standards (IHO 5-100) & GIS web services) to
support Precision Mav & nowCOAST
-Design & implement an automated testing-
continuous integration pipeline using Jenkins to
deploy new versions to cloud infrastructure
-Collaborate with QCS" application developers to
adapt software for scalable cloud deployment
[Docker containers)
-Tierl -2 Support

1- Assistant DevOps Person

= Help Lead DevOps with testing and monitoring
Share Tier 1-2 Support Duties

A

Sub -Teams Web Site

A A A
Web Cloud Dataflow/
Design/Dev Services Environment Processing

Present Manpower:

50% of Jason Greenlaw
50% of Erin Nagel
35% of John Kelley

100% of Adam Gibbons
(Summer 2019 Intern)

OCS/IT Branch: Wweb Site
Design/Dev/Deployment
David Barglow & Saron Desta

30



NOAA/NOS nowCOAST Web Mapping Portal

nowCOAST Map Viewer

. . o L https://nowcoast.noaa.gov
Interactive web mapping data visualization application

A " NOAX's Web Mapping Portal to Real-Time
now Coastal Observations, Forecasts, and Warnings
=

L Cick cn Mg o it ik om Mg o

= ™ OAMS Web o Real n[*] 3 3 - RETE. eRanms
NOAA's Web Mapping Portal to Real-Time - ‘ - o
nOWCAS Coastal Observations, Forecasts, and Warnings A < . Layer Menuy
. - - - l:h 3 3 g Cument map scals 1:1,155,581
- B e (s s —— s T " ;s v
et rose Chari N ﬁ? R Q| Legend | | Map overlays |4 Basemaps | I J':r . -

LA I T 2 ) 3 % e
& PR A PR S VLI By . ' p : " Wl )

AT

g
45 5§ ~6,¢ ~ ‘ o ' " b i

1R 45 ey
Wed, Sep 6 3:45 pm (EDT)

5 ) 2 Latst Updte Time:
<29?eg : Wed, Sep 6 2:00 pm (EDY)
2

S s
= :

FI(1)Y 4528.6mSM
“(East section)"

()

= . <
~
;Dhiav‘l‘tmwdigé,mﬂ 20 pm (EDT)

Time Control
(1)

r
|
Nl

Hoak Unit

& Viewer Settings.
W W W W W e i

Currents + speed | [Bpfoce water currenss

o\ Forecast Cydle Time: . R O
v W8 6, 125 y Fr, Aug 9 5:00 am (EDT) ) € ) s
24m [isplay Time: Fri, Aug 9, 2019 11:38 am (EDT)| 154 23 & m P e b -
A - 3 SOy : : -
1mi <He" Tg State of New Jersey, Esi, HERE, Gamim, INCREMENT I e - o P N 1 oot Stomest

1 Bexch Harards Statoment
~ U.S. Maritime Limits/Boundaries 1 Storm Surge Watch.

Overview g : ¥ Starm Srge Wamng.
— Territorial Sea

Contiguous Zone
> US EEZ

Intl Maritime Boundary

It Maritime Boundary N' EEZ

Eastern Spedial Area
— Territorial Sea

Int Boundary

/4l

4

N

-

S

SN
SRR
N
N

R
Ny
B

Latet Update Tome:
i Sep 8 3:45 5 (EDT)

o7

Ly

1, 509 2:0 pm (EDT)

/

et
M4
W

144/e
bt
AW

8/9 2:00 pm (EDT)

89 1 8/10 g mmm

9 f 11
5:00pm  11:00 pm 200 am 11:00 am :00 11 5:00



https://nowcoast.noaa.gov/

